Summary. We present the application of dendrochronological dating of the renovation and construction works of churches in the Kaunas and Vilnius regions of Lithuania. The model for the estimation of the missing rings of Scots pine was used in Lithuania for the first time. We have assessed 18 timber cross-sections from nine churches, which were used for the constructions from the second half of the 17 th to 19 th c. The oldest wood samples were dated from St. Michael's Church in Vilnius (1668±4) and St. George, the Martyr, (Bernardine) Church in Kaunas (1693±3). The aim of this study was to compare the results of the investigation of timber samples from 9 churches with archival sources and literature data and to reveal the renovation history of the buildings. The study of written historical sources has revealed a lack of recorded building and reconstruction phases of the churches. This fact was later confirmed by the results of dendrochronological dating. The dating of the timber revealed undocumented reconstruction dates in Zapyškis church (1791±3), St. George, the Martyr, (Bernardine) Church in Kaunas (1711±4), St. Anne Church in Skaruliai (1693±3) and Vilnius Cathedral (1814±4).
INTRODUCTION
Dendrochronology (in Greek dendron -tree, khronos -time, logos -science) is a multidisciplinary science of dating tree rings. It includes investigations in biology, climatology, ecology, geology, hydrology, volcanology, forestry, archaeology as well as the history of architecture and arts. In the strictest sense -a subfield of dendrochronology, which uses tree rings for dating of wooden material 1 . The science in based on the fact that trees during each growing season form a tree ring, which width, density, size of vessels and other characteristics record the natural environmental processes 2 .
A. E. Douglass (1867 Douglass ( -1962 ) is considered to be a father of dendrochronology 3 . Douglass, an American astronomer, was the first researcher to use In this study, we have studied the timber samples containing a part of pith, when the sapwood estimation rule could be applied. The samples in which the sapwood was completely removed or deteriorated will be not presented in this study. We have investigated the timber from 9 Gothic and , which means that the church was already finished. After the fire in 1656, the church repairs probably took longer than expected 45 . In 1819-1820, the roofs, tower and vaults were renovated 46 . The dendrochronological dating indicated that the wood for the renovation of the Skaruliai Church was felled in 1693±3 (Table 1 ).
T H E B U I L D I N G A N D R E N O V A T I O N H I S T O R Y O F V I L N I U S A N D K A U N A S C H U R -C H E S : D E N D R O C H R O N O L O G I C A L D A T I N G A N D H I S T O R I C A L S O U R C E S

RESULTS
Researchers in Lithuania investigating
The building of the Baroque-style St. Francis Xavier (Jesuits) church in Kaunas was started in 1666. However, it was destroyed by fire in 1668. The later church was built almost 3 decades. In 1698, the new walls and sacristy were erected. The main building works were completed in 1720 47 , the church was consecrated in 1722 and the towers were finished until 1725 48 . In 1732, a fire has devastated the church: the roof, vaults and tower collapsed 49 . The archival sources mention that the church was restored in 1746-1751 50 . However, the received dendrochronological dates (1741±1, 1742±1 and 1743±6) suggest that the reconstruction activities have started earlier, in 1741-1743 (Table 1) . Some reconstruction activities continued until 1759 51 . However, the dendrochronological dating does not prove this. Another sample evidences that the wood for this building was cut ca 1824±3 (Table 1) . This date is confirmed by the results of dendrochronological dating, which indicates that the wood was cut in 1884±1 (Table 1) .
In this instance, we also learn about the certain building technologies, which testify that the wood has been dried for about one year before its usage.
The City Hall in Kaunas was also tailored to the needs of the tsarist authorities. Until that time, this building was reconstructed many times. In 1771-1780, the building was reconstructed according to the project of architect Johan Mateker. The western part was re-erected. The building was heightened, new cornices were bricked and pilasters decorated by Corinthian capital. The Gothic tower was separated into five condignations from the external view and the sixth condignation was built as well as a porch on the southern side -a balcony supported by columns. The interior was altered. A staircase was built in an old vestibule. A new vestibule was re-covered by vaults, cellars were filled, and their vaults were destroyed 60 . The timber dating suggests that these works took longer, because the timber for these reconstructions was felled ca 1786±5 (Table   1) . Therefore, the date of these large reconstruction works may be extended until 1786-1787. In 1824,
an Orthodox Church was established in the City
Hall and later it was used as an artillery ammunition warehouse 61 . In 1836-1837, the new roofs were covered and the ceilings renovated. In 1838, the former warehouse was adapted for the temporary tsar residence. At that time, a vestibule on the second floor was set up as well as the banquet and servant rooms, etc. The timber for these reconstructions was felled in 1830±3 and 1833±3 (Table 1) .
THE CHURCHES AND MONASTERIES OF VILNIUS REGION
The St. 
74
. The roof was already covered in the aforementioned years 75 ; other beams were felled and used in 1789 76 . In 1796, the timber was used for the stairs 77 . Dendrochronological investigations revealed that the timbers for cathedral constructions were cut in 1766±3, 1789±3 and 1796±4 (Table 1 ). In addition, the restoration works in the Cathedral were also performed in 1814±4. example, to establish the tentative region of timber provenance, to evaluate the species of the used wood and to answer the question how long the timber was dried before its application in the constructions.
